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Introduction

Abstract

The United States Preventive Services Task Force (USPSTF) has recommended
against testicular self-examinations (TSE) or clinical examination for testicular
cancer screening. However, in this recommendation there was no consideration
of the significant fiscal cost of treating advanced disease versus evaluation of
benign disease. In this study, a cost-utility validation for TSE was performed.
The cost of treatment for an advanced-stage testicular tumor (both seminoma-
tous and nonseminomatous) was compared to the cost of six other scenarios
involving the clinical assessment of a testicular mass felt during self-examina-
tion (four benign and two early-stage malignant). Medicare reimbursements
were used as an estimate for a national cost standard. The total treatment cost
for an advanced-stage seminoma ($48,877) or nonseminoma ($51,592) equaled
the cost of 313-330 benign office visits ($156); 180—190 office visits with scrotal
ultrasound ($272); 79-83 office visits with serial scrotal ultrasounds and labs
($621); 67 office visits resulting in radical inguinal orchiectomy for benign
pathology ($7,686) or 2-3 office visits resulting in treatment and surveillance of
an early-stage testicular cancer ($17,283: seminoma, $26,190: nonseminoma). A
large number of clinical evaluations based on the TSE for benign disease can be
made compared to the cost of one missed advanced-stage tumor. An average of
2.4 to 1 cost benefit ratio was demonstrated for early detected testicular cancer
versus advanced-stage disease.

the significance of testicular masses; reluctance to seek
evaluation of palpable and/or painful testicular masses;

Testicular cancer remains the most common solid malig-
nancy in men between 15 and 34 years of age [1]. The
age-adjusted incidence rate in the United States is 5.5
cases per 100,000 men per year with ~8000 new cases and
370 deaths in 2013 [1]. The lifetime risk of testicular can-
cer is 0.39% or 1 in 260 [1]. The 5-year median relative
survival by stage at diagnosis is 99% for cancer confined
to the testis but drops to 74% for metastatic disease [1].
Two-thirds of nonseminomatous germ cell tumors
(NSGCTs) and 15% of pure seminomas present with
regional or distant metastases. Symptoms associated with
metastatic disease occur as the presenting complaint in
10% to 20% of cases [2]. Reasons for late presentation
include lack of early symptoms; lack of education about

poor access to care; and lack of accuracy of testicular
examination alone, with low sensitivity and specificity even
if performed by a clinician [3-5]. Despite these facts, there
is no formal screening algorithm for testicular cancer.

In 2004, the USPSTF made a Grade D recommendation
for testicular self-examination (TSE) or clinical evaluation
to screen for testicular cancer in asymptomatic males and
then reaffirmed this recommendation in 2009 and again
in 2011 [6, 7]. Grade D is defined as “moderate or high
certainty that the service has no net benefit or that the
harms outweigh the benefits”. The USPSTF recommenda-
tion was based on the insufficient evidence to demon-
strate a screening advantage of TSE for early detection of
disease; concern about over investigation and treatment
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of false-positive examinations; and the low incidence and
high success rates of various treatments for testicular can-
cer. However, none of the articles reviewed by the panel
met inclusion criteria to study TSE as a screening tool
[6-10]. There was also no cost validation for the USPSTF
recommendation against TSE in spite of national esti-
mates placing a $21.8 million dollar price tag on the total
cost of treating testicular cancer in 2000 [11, 12]. A cost
analysis remains an essential component to the principles
of screening [13, 14]. The objective of our study was to
determine the potential fiscal ramifications of TSE for
various real world testicular cancer scenarios using a
national cost standardization model.

Methods

We created eight common clinical scenarios involving the
evaluation and treatment of a testicular mass identified
during self-examination: four benign (scenarios A-D);
two localized or regional malignant (scenarios E and F);
and two advanced-stage testicular cancer (scenarios G and
H) (Fig. 1). We focused on the clinical assessment of
seminomatous and NSGCTs as these comprise around
98% of all primary testicular neoplasms. Cancer staging
was performed according to the American Joint Commit-
tee on Cancer TNM system. Surveillance and treatment
protocols from the 2013 National Comprehensive Cancer
Network (NCCN) guidelines for testicular cancer were
reviewed and applied for the modeling and analysis.

Cost analysis was based on the Medicare reimburse-
ments. Most of the costs were determined using Current
Procedural Terminology (CPT) codes and the par amount
from the 2013 Kansas Medicare Physician Fee Database.
Laboratory costs were obtained using CPT codes from the
2013 Medicare Clinical Lab Fee Schedule for Eastern Kan-
sas (Locality 15). Chemotherapy drug costs were obtained
using the January 2013 Payment Allowance Limits for
Medicare Part B Drugs for the appropriate Healthcare
Common Procedure Coding System (HCPCS) codes. In
the various scenarios involving a testicular malignancy,
we estimated the average cost of surveillance for 10 years
following initial diagnosis and treatment.

The total cost of a stage IA or IB seminoma was bro-
ken down into surveillance, chemotherapy and radiation-
specific groups, whereas the total cost of a stage IA or IB
nonseminoma was sub-divided into surveillance, chemo-
therapy, and retroperitoneal lymph node dissection
(RPLND)-specific groups. The cost of a stage IS, IIA, or
IIB seminoma was included in the radiation-specific
group cost. The cost of Stage IS, IIA, or IIB nonsemino-
ma was divided into either chemotherapy or RPLND-spe-
cific groups. The average cost of the surveillance,
chemotherapy, and radiation treatment arms (including
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stage IA, IB, IS, IIA, and IIB seminomas) was reported
for scenario E. The surveillance protocol used for scenario
E consisted of a clinical examination with tumor markers
every 3 months for the first 2 years, every 6 months for
the following 2 years and then annually for the next
6 years. Imaging consisted of a CT scan of abdomen/pel-
vis with chest x-ray every 6 months for the first 3 years
and then annually for the following 2 years.

The average cost of the surveillance, chemotherapy, and
RPLND treatment arms (including stage IA, IB, IS, IIA,
and IIB nonseminomas) was reported for scenario F and
the length of hospital stay accounted for following
RPLND was 3 days (conservative estimate). The surveil-
lance protocol used for scenario F consisted of a clinical
examination with tumor markers and a chest x-ray every
2 months for the first 2 years, every 3 months for the fol-
lowing 2 years, every 6 months for the following year,
and then annually for the following 5 years. Additional
imaging consisted of a CT scan of the abdomen/pelvis
every 4 months for the first year, every 6 months for the
following 3 years, and then annually for the following
6 years.

The total cost for an advanced-stage seminoma (stage
IIC or III) was calculated assuming initial intermediate
risk, partial response to chemotherapy with residual
masses, a limited resection of these masses and then sal-
vage chemotherapy (scenario G). The surveillance proto-
col used for scenario G consisted of clinical examination,
tumor markers, and chest x-ray every 2 months for the
first year, every 3 months for the following year, every
6 months for the following 2 years, and then annually for
the following 6 years. Additional imaging consisted of CT
abdomen/pelvis every 6 months for the first 2 years and
then annually for the following 8 years. The total cost for
an advanced-stage nonseminoma (Stage IIC or III) was
calculated assuming initial intermediate risk, partial
response to chemotherapy with residual masses, RPLND,
and then salvage chemotherapy (scenario H). The surveil-
lance protocol used for scenario H consisted of clinical
examination, tumor markers, and chest x-ray every
2 months for first 2 years, every 3 months for the follow-
ing 2 years, every 6 months for the following year, and
then annually for the following 5 years. Additional imag-
ing consisted of CT abdomen/pelvis every 4 months for
the first year, every 6 months for the following 3 years,
and then annually for the following 6 years.

Results

Breakdown of costs for each step of treatment with
scenarios A through H are shown in Figure 1. A more
detailed breakdown is shown in the Table S1. The
total treatment/surveillance cost for an advanced-stage

© 2014 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.



M. Aberger et al.

Scenario

Scenario
B

Scenario

PR |

The Cost of Testicular Self-Examination

Concerning TSE

—

Concerning TSE

Normal Clinical Examination
$156.47

Concerning Clinical Examination
$156.47

Scenario
D

Scenario
E

Concerning TSE

Concerning TSE
C

Concerning Clinical
Examination

$156.47

Scrotal Ultrasound
|_ Benign
$115.87

Follow-up

pathology

Identical Work-
Up to Scenario D
up to Pathology

Seminoma

Carboplatinxl
with follow-up

(StagelA1B,ls, 1A
orliB)

$7,588.66

$97.38

scrotal Appointment,
Concerning Clinical Ultrasound Lal:]slta'::::;:tal
$156.47 Indeterminate Negative/No
$115.87 Change
$349.02
Labs
(AFP, Bhcg, LDH, LFT's,
CBC, CMP)
$135.89
Scrotal Ultrasound Radical Inguinal Pathology
$115.87 Orchiectomy Benign
$7151.91 $97.38
Imaging
CXR
$28.52
( '
Chemotherapy H&P, AFP, Bhcg and LDH

93 months x 2 years
96 months x2 years

annually x6 years
$3,079.44

-
CXRand CT

Repeat Labs and $10,216.49
CT Chest \—
bd Ipelvi
$855.52 \i
Radiation

with follow-up

q6 months x3 years
annually x2 years

$12,927.48 $4311.12
H&P, AFP, Bhcg, LDH and
CXR
q2 months x2 years
93 months x2 years
6 months x1 year
annually x5 years
$5,389.20
Surveillance
) CT Abdomen and Pelvis
" | Work Pathology g4 months x1 year
i ‘Uz’;:)'“;cev::r'i; Non-Seminoma Repeat Labs and CT Chemotherapy 6 months x3 year
Scenario D up to (NSGCT) Chest Abdomen BEPx2 or x3, EPx4 llyx6
p and Pelvis annuallyx6 years
F Pathology (Stage IA,IB,Is,IIA or with follow-up $7655.55
118) $855.52 -
$7,588.66 $18,175.11
$97.38 ——
e/
———————
RPLND
with follow-up
$21,727.57
Labs
(AFP, Bhcg,
LDH, LFT's,
CBC, CMP)
Clinical
135.89
Eramand [[ASE589_J| pathology
) Scrotal - Seminoma Repeat - Limited Salvage
Scenario I:a:Ii:II (stage lIC or l&aThcshaensr: Chemotherapy | | 'maging/Labs | | perscan Lyphadenectomy | | Chemotherapy
Testicular orc,ﬁmomy = [0} - BEPX4 [ RPamal I Positive | Malignant ViPx4
esponse ’
lesion s7151.91 | |Intermediate | fand pelvis $8,239.87 ss.:5 5 $1058.97 Pathology with follow-up
L)) | |—— Risk $855.52 . $8,375.88 $21,804.75
Imaging $97.38
CXR
$28.52
Labs
(AFP, Bhcg, LDH,
LFT's, CBC, CMP)
Clinical $135.89
|
Exam and Pathology sol
Scrotal ) Repeat Lab: - alvage
scenario || uttrasound || |Radicat inguinal] | """ andcr chest | [ Imaging/Labs RPLND Chemotherapy
H Testicular orchiectomy | (StageCorll) L abdomenand [ gepxa | Jertial r;/;a(\lﬂ;;yt ViPxa
lesion $7151.91 Inler;\ekdlale Pelvis $8,230.87 esponse o | [ i totowue
$272.34 is $855.52 $855.52 $11,595. 7 359,06
$97.38
Imaging
CXR
$28.52

Figure 1. Scenarios; benign (A, B, C, D) and malignant (E, F, G, H).
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seminoma and NSGCT is $48,877 and $51,592, respec-
tively (scenarios G and H). The cost of one level 4 new
patient office visit presenting to one provider, for exam-
ple, primary care physician, urologist, or oncologist with
a normal clinical examination prompted by concern on
TSE is $156 (scenario A). An office visit with an abnor-
mal clinical examination with resulting normal scrotal
ultrasound is $272 (scenario B). Subsequent serial scrotal
ultrasounds  with marker laboratory testing
increased the cost to $621 (scenario C) and eventual radi-
cal inguinal orchiectomy for benign pathology costs
$7,686 (scenario D). The average cost of the detection,
treatment, and surveillance for an early-stage seminoma
and NSGCT is $17,283, and $26,190, respectively, (scenar-
ios E and F) with patients electing to undergo postorchi-
ectomy chemotherapy or RPLND further increasing the
cost (Fig. 2).

Based on the type of testicular cancer (NSGCT vs.
seminoma), the total treatment cost for an advanced-stage
testicular cancer equaled the cost of 313-330 (average
322) benign office visits (scenario A); 180-190 (average
185) office visits with scrotal ultrasound (scenario B); 79—
83 (average 81) office visits with tumor marker laboratory
testing and serial scrotal ultrasounds (scenario C); or 6-7
office visits resulting in radical inguinal orchiectomy for
benign disease (scenario D). In terms of malignant dis-
ease; the detection, treatment, and surveillance of 2-3
(average 2.4) early-stage testicular cancers (scenarios E
and F) equaled the cost of one advanced disease treat-
ment with subsequent surveillance (scenarios G and H).
In comparison, 125-168 (average 147) TSEs with negative
clinical evaluations can be performed for the cost of treat-
ment of one localized or regional testicular cancer.

Data from SEER indicate that of the 8000 new testicu-
lar cancers diagnosed in 2013, ~12% presented with
advanced/distant metastatic disease. This equates to 960
cases per year, the cost of which will follow scenarios G
and H as outlined. This suggests that an average of

tumor

309,120 negative clinical examinations (322 x 960) fol-
lowing scenario A could be performed in 1 year for the
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cost of all the distant metastatic disease treated in 2013. If
the remaining 7040 cancers are defined as localized or
regional, then they will follow the treatment and cost
algorithms according to scenarios E or F. This would
equate to 1.03 million (7040 x 147) negative clinical
evaluations for all the localized/regional cancers treated in
2013. This indicates that a total of 1.344 million false-
positive TSEs with a negative clinical examination could
be performed for the cost of all new testicular cancer
cases diagnosed and subsequently treated in 2013.

In terms of cost alone, 960 advanced metastatic cases
equated to approximately $48 million for the treatment
of testicular cancer in 2013, when we calculated $50,000
spent per case if averaged between seminoma and NSGCT
for scenarios G and H. For the remaining 7040 cancers in
2013, the cost could be estimated according to scenarios
E and F with an average cost between seminoma and
NSGCT of $21,737 per case. This equates to a cost for
localized and/or regional treatment of $153 million in
2013. The total cost of testicular cancer treatment in
2013, by Medicare calculation alone, is estimated at $201
million.

Discussion

Testicular cancer remains the most common solid malig-
nancy in young males. Delays in diagnosis can dramati-
cally impact survival with 5-year median relative survivals
dropping from 99% for cancer confined to the testis to
74% for metastatic disease [1]. Moul et al. demonstrated
a decrease in survival for germ cell tumors with greater
than 16 weeks of delay in diagnosis [15]. Diagnostic
delays are a well-recognized source of morbidity with a
heavier burden of treatment and increased risk of later
cardiovascular disease, pulmonary toxicity, and infertility.

With a lack of evidence examining the issue of screen-
ing for testicular cancer, the objective of our study was to
determine the potential fiscal ramifications of TSE per-
formed correctly, incorrectly or not at all and presenting
with localized and advanced testicular cancer. We created

Total cost
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Figure 2. Total cost of each scenario.
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practical clinical scenarios that are commonly encoun-
tered by any provider performing a scrotal exam. Since
most men have testicular cancer only once in their life
time it seems appropriate to compare fiscal effectiveness
for a clinical evaluation of an abnormal TSE to the life-
time risk, which is 1 in 260 men. Based on the 313-330
false-positive or negative clinical evaluation visits for one
advanced seminoma and NSGCT, respectively, it suggests
that screening might be cost effective relative to a presen-
tation of cancer as advanced disease. This was not seen
with the ratio of 125 and 168 negative office visits to the
cost of treatment of one early/localized and potentially
early detected cancer.

The study accounted for the possibility of a clinician
being defensive or unsure/inexperienced with a testicular
physical exam finding as presented in scenario B. Bosl
et al. showed that the longest period of diagnostic delay
was actually due to the physicians in two-thirds of cases
[5]. Scrotal ultrasound improves the error rate for the
detection of a cancer compared to TSE or clinical exami-
nation alone with a sensitivity and specificity of 98%
and 66.7%, respectively [16]. We showed that 180-190
visits with scrotal ultrasound cost the same as detection,
treatment, and follow-up for one advanced testis cancer.
The lack of specificity with ultrasound was considered in
scenarios C and D. We included the possibility of an
indeterminate finding on serial ultrasounds and/or subse-
quent exploratory surgery for an outcome that was
benign and, therefore, a false positive finding for testis
cancer. Despite the false positive and invasive nature of
scenarios C and D, there were 79-83 evaluations and 6—
7 surgeries for the cost of one late presentation of testic-
ular cancer. These two scenarios are examples of over-
evaluation and treatment with associated time and
psychological consequences. Palpable testicular and in-
tratesticular masses that remain indeterminate will always
continue to require monitoring and occasionally surgical
exploration. We did not account for the scenario where
inguinal exploration with intraoperative ultrasound to
identify an intratesticular lesion and subsequent frozen
section was benign and testicle sparing, since we wanted
to consider the most common scenarios that present,
especially in males with two testicles. Management of men
with a solitary testis and testis sparing was beyond the
scope of our modeling. Also, there is no database cur-
rently that would allow us to determine the number of
men that fall into these groups on a national level. The
best we can do is to extrapolate from limited studies. Car-
mignani et al. showed that 98% of ultrasounds for in-
tratesticular lesions were benign/false positive [10]. It is
important to remember that TSE is free and some false-
positive findings have a possible significance, for example,
varicocele with testicular atrophy, infertility, and/or pain.

© 2014 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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We showed that treatment of one early or regional tes-
ticular cancer is half the cost of an advanced case. We
also estimated that the total cost of testicular cancer treat-
ment in 2013 was $201 million. Of this, approximately
$48 million would be for treatment of advanced meta-
static disease and $153 million for localized and/or regio-
nal treatment. This is a significant difference or increase
from the estimate published in 2000 [13, 14]. The 12%
incidence of advanced cancer in 2013 accounted for 24%
of the overall cost of all testicular cancer care.

There were limitations of our study. We opted to use
Medicare since it is the only national cost standard in the
USA. We were aware that most men in the highest inci-
dence age group will not be covered under Medicare, but
this was the most practical method to standardize reim-
bursement. Reimbursement does not correctly represent
true cost but we did not have access to this confidential
data from our institution which varies between regions
based on the contracts with vendors and insurance compa-
nies. Due to inconsistencies in hospital master charge lists
and real costs, reimbursement by Medicare was considered
the best standard. The Healthcare Cost and Utilization
Project (HCUP) does not cover the scenarios presented.
We worked with our regional Medicare payment scheme
but are aware of regional variations and possible higher
reimbursement according to the Geographic Practice Cost
Index (GPCI). We did not average the cost across the
USA, since the difference was not felt to be significant
enough to warrant this extra analysis. Medicare reimburse-
ments are often 20-40% below private insurances and as
such we may have undervalued our cost analysis. We also
did not account for future inflation in costs. Medicare
reimbursement is prone to the least degree of variation
overtime. We only factored in one new patient visit based
on presentation to one provider, whether oncologist,
urologist, or primary care provider. Adding additional one
or two consults would not have changed overall cost or
ratios significantly. We also did not calculate the cost of all
possible scenarios with associated subtleties of cost. We
only considered the most common presentations. We were
unable to factor into our analysis the costs associated with
lost work and lost or reduced fertility resulting from any
treatment especially for advanced disease, with extensive
chemotherapy and inpatient postoperative care after sal-
vage RPLND. Furthermore, given the young age of the
population, an analysis of lost quality-adjusted life years
would demonstrate a greater cost. Anxiety from over
investigation is mentioned as one of the USPSTF’s con-
cerns with TSE as a screening tool. We did not factor in
the cost of anxiety induced from either management of a
false-positive TSE or diagnosis of localized/metastatic can-
cer. This is a relatively intangible cost, unless related to
time off work or mental health visits.
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Another limitation of the model was that we had to
make some assumptions: men actually performed a
TSE; they found an abnormality correctly or incorrectly
with or without early or late symptoms; and they
sought medical evaluation. We had to make an assump-
tion that men will present with an abnormal TSE or
constitutional symptoms from metastatic disease and get
detected for the cancer, early or late. Although these are
assumptions, they are in fact exactly how patients pres-
ent anyway. We could not directly account for intrates-
ticular masses presenting with metastatic disease, but
the regional or advanced diseases scenarios pick up this
possibility since this is how they will eventually present.

Although cost alone does not equate to screening it does
serve as a means to determine how many men can be seen.
Testicular cancer is not preventable and may be very treat-
able as indicated by the USPSTF, but has significant mor-
bidity and mortality despite this if detected late. Care of
advanced disease is always going to cost more medically,
psychologically, and financially than localized disease and it
is important to reduce this cost, morbidity, and mortality
through early detection and treatment. How that is achieved
is difficult to determine without patient awareness and con-
tinued evidence-based research to validate early evaluation
and detection, even if screening is not proven yet.
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